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(54) Dispenser pumps 

(57) A hand operated non-aerosol foam dispenser 
comprising a combined liquid pump and air pump for 
mounting at the top of a container of foamable liquid, the 
liquid pump having a liquid cylinder (102) and a liquid 
piston (41 ) defining between them a liquid chamber (1 4), 
the air pump having an air cylinder (101) and an air pis- 
ton (2) defining between them an air chamber (16), and 
the liquid piston (41) and air piston (2) being reciproca- 
ble together in their respective cylinders by the action of 
a pump plunger (1) which carries said pistons; 

an air inlet valve (24) and liquid inlet valve (1 04) be- 
ing provided for the air chamber and liquid chamber 
respectively; 

an air discharge passage (17) and a liquid dis- 
charge passage (15) leading from the air chamber 
(16) and the liquid chamber (14) respectively, the 
air discharge passage and liquid discharge pas- 
sage meeting one another for mixing the pumped 
air and liquid which passes to an outlet passage of 
the dispenser by way of a permeable foam regula- 
tion element (8); 

one or more vent openings (19) being provided to admit 
air into a cap chamber (51 ) and into the air chamber (1 6) 
through the air inlet valve (24). 
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De cripti n 

FIELD OF THE INVENTION 

[0001] The present proposals have to do with hand- 
operated dispenser pumps, and partially in certain as- 
pects to such pumps adapted for the dispensing of foam 
from a supply of f oamable liquid in a container to which 
the dispenser is fitted. 

BACKGROUND 



[0002] Over the last 15 years or so the use of foam 
dispensers based on aerosols using pressurized gas 
has declined steeply for environmental reasons, leading 
the development of foaming dispensers which exploit a 
manual pumping action to blend air and liquid and create 
foam. 

[0003] A particular category of such known dispens- 
ers to which certain of the present proposals relate (re- 
ferred to in what follows as foaming dispensers "of the 
kind described") provides both a liquid pump and an air 
pump mounted at the top of a container for the f oamable 
liquid. The liquid pump has a liquid pump chamber de- 
fined between a liquid cylinder and a liquid piston, and 
the air pump has an air pump chamber defined between 
an air cylinder and an air piston. Preferably these com- 
ponents are arranged concentrically around a plunger 
axis of the pump. The liquid piston and air piston are 
reciprocable together in their respective cylinders by the 
action of a pump plunger, typically the two pistons are 
integrated with the plunger. An air inlet valve and a liquid 
inlet valve are provided for the air chamber and liquid 
chamber. An air discharge passage and a liquid dis- 
charge passage lead from the respective chambers to 
an outlet passage by way of a permeable foam-gener- 
ating element, preferably one or more mesh layers, 
through which the air and liquid pass as a mixture. Pref- 
erably the air discharge passage and liquid discharge 
passage meet in a mixing chamber or mixing region im- 
mediately upstream of the permeable foam-generating 
element. 

[0004] It is not easy to achieve a good quality foam 
consistently from dispensers of the kind described. 
There are also difficulties in providing for adequate vent- 
ing and valving of the different fluid spaces and paths 
while assuming a positive operation without leaks. 
[0005] EP-A-565713 describes admitting air to the air 
cylinder through a ball valve in the top wall of the air 
piston. 

This does not work when wet, nor when the plunger is 
pressed slowly, and there is a problem of liquid entering 
the air chamber via the mixing chamber and air dis- 
charge passage. 

[0006] EP-A-613728 refines the air valving using a 
single elastomeric annulus in the air piston roof whose 
outer rim acts as an air inlet flap valve and whose inner 
rim acts as an air discharge flap valve against the plung- 



er stem. This arrangement dlspens s air at all spe ds 
and helps pr vent liquid getting Into the air chamber. 
[0007] WO-A-97/13585 notes a t ndency for such a 
double-acting valve element to stick, and addresses this 
5 by providing some axial play between the plunger stem 
and the air piston. 

This play is taken up in alternating directions as the 
plunger reciprocates, keeping the valve element moving 
freely. 

10 [0008] EP-A-736462 is another system using axial 
lost motion between air piston and plunger, for a double- 
acting valve action via holes near the inner periphery of 
the air piston roof. 

[0009] Our present proposals provide new and useful 
15 developments in various aspects of the construction of 
dispensers, particularly foam dispensers of the kind de- 
scribed. A first set of aspects is concerned with the vent- 
ing and valving of airflows in relation to the air chamber. 
A further aspect relates to venting in plunger operated 
20 pumps in general. Other aspects relate to a new overall 
disposition of the pump parts. 

[0010] A first proposal herein is that the plunger in- 
cludes a cap shroud whose outer skirt continues down 
and connects fixedly or integrally adjacent the air pis- 
25 ton's peripheral seal, defining thereby an internal cap air 
chamber above a roof of the air piston, enclosing the air 
inlet valve. Access for exterior air to the air chamber in 
the air cylinder Is then via this internal cap air chamber. 
External air may enter the cap through one or more 
30 holes in the cap shroud e.g. holes above where the cap 
shroud projects through a guide opening of a fixed pump 
body. 

[001 1 ] A further independent but combinable propos- 
al herein is that the air inlet valve through which air en- 
35 ters the air chamber comprises a radially Inwardly-pro- 
jecting flexible valve flap formed integrally with at least 
an outer sleeve portion of the air piston, carrying or in- 
cluding a seal portion shaped to engage the air cylinder 
wall. In a preferred embodiment this outer sleeve of the 
40 air piston is fixed directly to a cap shroud of the plunger 
which encloses the air inlet. 

[0012] The air inlet valve flap, which preferably ex- 
tends substantially in a radial plane and is preferably a 
uniform annulus, is flexible relative to an air inlet valve 
45 seat. A preferred valve seat is a downwardly-directed 
edge, especially an annular edge, of a core sleeve com- 
prised in the pump plunger and which moves axially, 
preferably fixedly, with the pump plunger. 
[001 3] Desirably the components of the pump plunger 
so are fixed together in pre-determined axial register so 
that the air inlet valve flap is resiliently urged axially 
against the air inlet valve seat, such as the annular edge 
of a core sleeve as mentioned. The air discharge pas- 
sage may lead up inside such a core sleeve. The core 
55 sleeve may then also provide a valve seat for air outlet 
valve flap which is provided on a radially inner plunger 
core portion. Or, the core sleeve may itself comprise In- 
tegrally an air outlet valve flap e.g. extending from at or 
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from adjacent the seat edge engaged by the inlet valve 
flap. Thus, in one preferred embodiment the air inlet 
valve flap extends radially relative to, e.g. inwardly of, 
the core sleeve, and an air outlet valve flap extends ra- 
dially (or at least, with a radial component) out towards 
or in from the core sleeve. Such a core sleeve preferably 
encloses an annular air discharge space, all or partly 
downstream of the air outlet valve when one is provided, 
and communicating (from downstream of any such out- 
let valve) inwardly (optionally also upwardly) to a mixing 
chamber for liquid and air. Such a mixing chamber and/ 
or the point(s) of air injection into such a mixing chamber 
is preferably axially overlapped by the annular air dis- 
charge space in the core sleeve. This gives an axially 
compact construction. 

[0014] The core sleeve in any of the other embodi- 
ments may be constituted by a downward skirt from a 
plunger component. This skirt may include a core part 
projecting down inside the core sleeve at a radial spac- 
ing. This inner core part might be for example a surround 
to a mixing chamber, through which the air is injected, 
and/or part of a plunger stem which is or carries the liq- 
uid piston. 

[0015] A further proposal herein is that the air outlet 
valve is provided as an upwardly diverging conical or 
cup-shaped element, sealing outwardly against an in- 
wardly directed air discharge passage wall, such as that 
of a core sleeve as mentioned above, or some other part 
of the air discharge passage. A benefit of this air outlet 
valve conformation is that it catches drops of liquid es- 
caping from the foam-generating region and helps pre- 
vent them from reaching the air chamber. 
[0016] Further aspects herein relate to modes for ar- 
ranging the mixing of liquid and air. Typically the liquid 
discharge passage rises axially from the liquid chamber 
in the liquid cylinder. The liquid discharge passage may 
extend up inside a hollow stem inside the plunger. A liq- 
uid discharge valve is usually provided for this passage. 
We prefer to provide the valve at the entrance to the 
passage e.g. by means of a sliding seal on the liquid 
piston which covers and uncovers windows in the hollow 
stem. However, it would also be possible to provide a 
liquid discharge valve midway along the liquid discharge 
passage, as in the prior art patents mentioned above. 
Preferably a mixing chamber or region where air and 
liquid are present together is provided immediately up- 
stream of the foam-generation element. We prefer that 
at or immediately before this mixing chamber the liquid 
discharge passage diverges around a central baffle or 
block, either freely in a chamber or along one or more 
restricted diametrically-spaced passageways in paral- 
lel. The airflow from the air discharge passage may im- 
pinge on this diverged or distributed liquid flow in order 
to promote mixing. 

[0017] We prefer that the air discharge passage 
opens to the region of mixing with the liquid, e.g. into a 
mixing chamber, with a substantial radially inward direc- 
tion component. Optionally it may also have a tangential 



component. We particularly prefer that the air discharg 
passage has a circumferentially-distributed air injection 
locus .g. surrounding or opposed across the liquid flow. 
There may be plural (for example at least two or at least 
5 three) air injection points at the combination with the liq- 
uid flow. The liquid flow may rise as a generally tubular 
curtain from a generally annular slit. Forming an outlet 
of the liquid discharge passage. 
[0018] The preferred foam-generating element uses 
10 one or more layers of mesh to produce a uniform foam 
for discharge. The nature of the mesh is not critical: we 
prefer a coarser mesh followed by finer mesh. These 
meshes may be provided on a foam-generating module 
in which discs of the meshes are bonded across the 
13 open ends of a short tube which can be fitted into a com- 
plementary housing recess of the plunger during as- 
sembly. 

[001 9] A third aspect of the present proposals relates 
to a novel disposition of the discharge passageways. In 
20 this aspect the pump has a fixed discharge nozzle ar- 
rangement beside the reciprocable plunger. The air and 
liquid discharge passages leave the respective cham- 
bers at or adjacent their bottoms, and the foam-gener- 
ating element is fixed in or beneath the fixed nozzle com- 
25 ponent, instead of being in the plunger as in prior art 
designs. There is obvious user benefit in having a foam- 
ing dispenser whose discharge nozzle does not move 
during dispensing. The necessary topology of discharge 
passages can be created with injection-moulded com- 
30 ponents using a moulded discharge-passage forming 
lower shell which fixes on to the pump below the cylin- 
der-forming component (s). 

[0020] In all of the above aspects it is preferred that 
the air cylinder and liquid cylinder be concentric. It is 
35 also preferred, as in the prior art, that they are formed 
together in one piece of plastics material. The cylinder- 
forming component(s) can be secured into a container 
neck either directly, e.g. by having its own downturned 
rim with appropriate securements (thread or snap ribs), 
40 or indirectly by means of a discrete retaining collar hav- 
ing such securements. 

[0021] Afurther aspect may relate to the first proposal 
above, i.e. venting for the air cylinder of a foam dispens- 
er via the cap shroud, but is also independently appli- 
es cable in general inpumps which have a pump body se- 
cured to the top of a product container, e.g. integrally or 
by means of a screw or snap cap, and the pump is op- 
erated by a plunger which works reciprocally in or on the 
pump body to alter the volume of a pump chamber corn- 
so rnunicating via an inlet valve with the container Interior 
and - usually via an outlet valve - with a discharge open- 
ing. Usually the plunger carries a piston working in a cyl- 
inder provided by the body, although it can be the other 
way around. The discharge opening may be on the 
55 plunger (moveable nozzle pump) or on the body (fixed 
nozzle pump). 

[0022] In any event there is a general need in dispens- 
er pumps of this kind to allow air into the container or 
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pump to compensate a volume dispensed. 
[0023] One conventional product vent arrangement 
provides one or more small vent holes through the cyl- 
inder wall near the top. Air can enter the pump body 
through the clearance between the plunger stem and 
the surrounding collar of the body cap and into the con- 
tainer space via the vent holes, which are above the pis- 
ton seal, In other known constructions the vent channel 
bypasses the cylinder interior e.g. by means of a chan- 
nel between a closure cap and the container neck to the 
container interior, or a channel from the above-men- 
tioned clearance around the stem which skirts around 
the top of the cylinder wall. A further possibility is to vent 
air inwardly through a hole or channel in the plunger 
head itself rather than through an annular clearance be- 
tween plunger and collar. 

[0024] While conventional venting relates to compen- 
sating for volume of dispensed product, there may be 
other needs for venting air. In particular, foam dispens- 
ing pumps as described herein are adapted to dispense 
foam by pumping simultaneous flows of air and liquid to 
some mixing location in the pump. In this case there is 
a need to admit air to the pump system for pumping to 
form foam, and the volume of air required is likely to be 
greater than the volume required for compensating dis- 
pensed liquid product volume. We particularly envisage 
use of the present proposals for air venting in such a 
foaming dispenser or in conjunction with other plunger- 
operated foam dispensers which pump air and liquid to- 
gether in the manner referred to above. 
[0025] Known foam dispensers admit air for pumping 
by various routes, including some of those mentioned 
above. 

[0026] There are special difficulties when a dispenser 
has to be used in a wet environment, e.g. outdoors in 
the rain, or especially indoors in a shower. Water has a 
tendency to get in or be drawn in through the air vents, 
particularly where these are between the plunger stem 
and collar surround because water can lie in the gap. 
Water getting in this way can contaminate or dilute the 
product in the container. In a foam dispensing pump it 
can accumulate undesirably in the air pumping system. 
[0027] What we propose in this aspect are new ar- 
rangements for venting air via an opening in the shroud 
or casing of a pump plunger, and particularly where the 
plunger (e.g. the mentioned shroud or casing thereof) 
makes a close or sealing fit through the collar or other 
top opening of the pump body so that venting there is 
prevented or is insufficient. 

[0028] What we propose is to provide a cover element 
overlying one or more vent opening(s) of the plunger 
casing. Preferably this cover element is a discrete sec- 
ond element which is clipped or snapped onto or into a 
first element of the plunger casing. Access to the open- 
ing^) through the plunger casing is or is via a venting 
clearance defined between the cover element and the 
plunger casing. Entry to this access clearance may be 
via one or more entry openings defined on one side by 



the edge of the cover elem nt. 
[0029] The opposed surfaces of the casing and cover 
element may define between them one or more Ion- 
gate and/or tortuous channels or clearances leading 
5 from the entry opening(s) to the opening(s) which open 
(s) to the interior of the casing. 
[0030] To provide elongate and/or tortuous channels 
or clearances, the surface of a discrete cover element 
and/or of a first plunger casing element can be formed 
10 with grooves or open channels or other recesses which 
become closed channels or clearances when the cover 
element and plunger are assembled together. When 
they are discrete components, it is simple to form non- 
straight (bent or curved) channel or clearance shapes 
is by moulding. 

[0031 ] It is strongly preferred that from the entry open- 
ing^) the access path between the cover element and 
plunger casing leading to the opening(s) through the 
casing is at least partly uphill. The path(s) may be for 
20 example uphill at least from the entry opening(s). Addi- 
tionally or alternatively it is uphill over most or all of its 
length. This helps to drain away of any water which may 
get into the venting clearance. 
[0032] The cover element may be laminar. It may for 
25 example be a simple single layer with integral f aste ners 
such as snap pins or pegs by which it is secured to the 
main plunger casing. 

[0033] A particularly preferred position for the cover 
element is on top of or as the top of the plunger. It may 
30 extend to a lateral extremity of the plunger, e.g. to the 
side and/or a rear face, and have the entry opening(s) 
there to reduce the chance or water collecting at the 
vent. In a preferred embodiment the top of the plunger 
slopes down to the rear and the cover element provides 
35 or is on the sloping region , with one or more entry open- 
ings at the rear of the plunger below the rear edge of the 
cover element. One or more elongate and/or tortuous 
vent channels may be defined between a plunger top 
surface of a first element and the cover element. Such 
40 channel(s) might extend forwardly up that top surface, 
and one or more corresponding holes through the wall 
of the first element and into the plunger interior towards 
the front. In this embodiment the cover element may be 
presented as a finger grip push button finish for the 
45 plunger. It may be outwardly concave. 

[0034] Or, the one or more vent channels may open 
to the plunger interior at an opening also defined be- 
tween the cover element and the first plunger element. 
Indeed the whole channel may be defined between op- 
50 posed surfaces of such elements, to take advantage of 
the ease of forming complicated internal moulded 
shapes between opposed surfaces of discrete compo- 
nents. 

[0035] There are cosmetic advantages to providing 
55 the entry opening(s) between the plunger casing and the 
edge of the cover element, because the existence of the 
boundary distracts the eye from the opening. Neverthe- 
less it is in principle possible to provide the entry opening 
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through a first, inner element plunger casing only, and 
lead it to the interface between the casing and cover el- 
ement, again to take advantage of the eas of making 
a more tortuous - and hence less water-penetrable - 
vent passage between two elements. 
[0036] The present proposals are particularly useful 
where the plunger casing extends down as a continuous 
shroud into the pump body opening, particularly with a 
sealing fit. Such a shroud or cap may enclose an interior 
plunger cavity. We also envisage, where the plunger 
houses a hollow discharge channel of the pump leading 
to a nozzle, that the channel formation of one or more 
vent passages as mentioned above may extend along- 
side e.g. to either side of the discharge channel wall at 
the top of the plunger. From the interior of the plunger, 
the route for vented air is not particularly restricted. For 
example in a foam-generating dispenser it may pass 
down inside the plunger to an air intake valve for an air 
cylinder, which may be the only other opening from this 
interior space of the plunger. 

[0037] A further embodiment has a plunger cap hav- 
ing an upwardly open, generally tubular lower element 
and the cover element as a top lid or closure which de- 
fines at least part of a discharge channel e.g. nozzle for 
the pump, at the same time as defining between it and 
the lower element a vent channel or vent channel entry 
according to any of the proposals previously outlined, 
when the elements are fitted together e.g. with the top 
lid plugging the lower element. The top lid may also pro- 
vide a core sleeve or core sleeve portion as referred to 
previously, preferably as a one-piece integral downward 
extension. 

[0038] Embodiments of the invention are now de- 
scribed by reference to the accompanying drawings, in 
which; 
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Figure 12 is an axial cross-section of a fifth embod- 
iment of foamer having a discrete vent cover; 
Figure 13 shows enlarged the Fig. 12 embodiment 
at region B; 

Figure 1 5 is similar but with the vent cover removed; 
Figure 1 6 and 1 7 correspond to Figs. 1 4 and 1 5 with 
the pump components axially sectioned; 
Figure 18 shows in axial cross section the top of a 
sixth embodiment of dispenser, also having a vent 
cover; 

Figure 19 shows the top of the main plunger com- 
ponent of the sixth embodiment with the vent cover 
removed; and 

Figure 20 shows a seventh embodiment of foam 
dispenser. 



Figure 1 is an axial section of a first embodiment of 
a dispenser pump; 

Figure 2 is a perspective view of an air piston seal 
component thereof; 

Figure 3 is a perspective view of a plunger core 
component thereof; 

Figure 4 is a perspective view of a plunger core 
sleeve extension incorporating an air outlet valve; 
Figure 5 is an axial section of a second embodiment 
of dispenser pump; 

Figure 6 is an exploded view of the pump compo- 
nents; 

Figure 7 is an axial section of a third embodiment 
of a dispenser pump; 

Figure 8 is an exploded view of the components of 
the third embodiment; 

Figure 9 is a perspective view from the top of a 
plunger core component in the third embodiment; 
Figure 1 0 is an axial section of a fourth embodiment 
of dispenser pump having a fixed nozzle; 
Figure 11 is an exploded view of the components of 
the fourth embodiment; 



[0039] Figures 1 to 4 show a first embodiment of 
hand-operated foam dispenser. The dispenser is 
mounted on the threaded neck 92 of a conventional 
20 blow-moulded cylindrical container 91 . 

The container need not be cylindrical, however. As is 
already familiar for people skilled in this field, the dis- 
penser includes a one-piece cylinder component 10 e. 
g. of polypropylene. This includes a lower, smaller-di- 
25 ameter liquid cylinder 102 and an upper larger-diameter 
air cylinder 1 01 , with a side vent hole 1 09. The cylinder 
component 10 is recessed down into the neck 92 of the 
container and held in place by a threaded retaining collar 
95. At the bottom end of the liquid cylinder 102 a valve 
30 seat 104 is integrally formed, also a socket for a dip tube 
94. These are conventional features. 
[0040] A plunger 1 is mounted to act reciprocally in 
the air and liquid cylinders 101, 1 02. The plunger has a 
projecting central stem carrying a piston seal 41 which 
35 works in the liquid cylinder 1 02. A tubular piston-retain- 
ing insert 1 05 is snapped into the base of the air cylinder 
101 and the liquid piston seal 41 is trapped beneath it; 
this keeps the plunger in the assembly. A return spring 
93 is fitted around the plunger stem 1 02 - in the air cham- 
40 ber 1 6 so as to avoid spring corrosion - and acts to urge 
the plunger 1 to its uppermost position. 
[0041 ] The air piston 2 surrounds the upper part of the 
plunger stem 102. Unlike prior art constructions, it is not 
retained and driven by engagement at the plunger stem 
45 but rather by a snap fitting engagement into the lower 
end of a cap shroud 5 of the plunger. This cap shroud 5 
is of substantially the same diameter as the air cylinder. 
The discrete air piston component is shown in Figure 2 
and is a generally cylindrical sleeve 23 having a snap 
so rib at the top to locate it at a predetermined degree of 
axial insertion into the cap shroud interior. An outwardly- 
directed sealing lip 21,22 towards its lower end acts 
against the air cylinder wall. Thus, pressing down the 
plunger 1 directly (without play or lost motion) operates 
55 the air piston 2 in its cylinder. Projecting radially inwardly 
from near the top of the sleeve 23 is a radial annular 
valve flap 24 tapering in thickness towards its edge. 
Considering now the central parts of the plunger the 
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nozzle 12 communicates with an inner axial downward- 
ly-open tube 11 which forms a top foamer unit housing. 
This tube 11 snap fits into an upwardly-open cylindrical 
tube 32 of a core insert component 3, trapping in the 
space between them a foam-generation element 8 in the 
passage leading to the nozzle 12. This foam-generating 
element 8 has conventional features, being a cylindrical 
plastics tube 81 fitting closely in the housing tube 11 and 
having ultrasonically welded across its open ends a disk 
of coarse nylon mesh 82 (bottom end) and fine nylon 
mesh 81 (top end). 

[0042] The snap fit between the tubes 11 , 32 involves 
snap ribs that fix the relative axial positions of the plung- 
er cap 5 and the insert core 3. 

[0043] Below the foam-generating element 8 the core 
insert 3 (see also Figure 3) defines a small circular mix- 
ing chamber 1 80 above a floor 38. Projecting down from 
the centre of this floor 38 is a hollow cylindrical stud 31 
with a set of axial ribs or splines 311 which fit closely, 
again with a snap fit, into the slightly enlarged top-diam- 
eter of the hollow plunger stem 13. This connects the 
plunger top to the liquid piston 41 , and at the same time 
blocks the exit of the liquid discharge passage 1 5 except 
for a set of narrow axially-extending peripheral channels 
171 extending up between the splines 311 and the stem 
wall and passing through the floor 38 of the insert core 
component 3, via holes 172 which are stepped slightly 
radially inwardly from the openings 171 along between 
the splines 311 . 

[0044] The enlarged diameter section at the top of the 
stem 13 is dimensioned so that when the splined stud 
31 fits right into it, its top edge has a clearance from the 
underside of the core inserts floor 38. This clearance 
thus communicates with the passages 1 71 between the 
splines, immediately before where they pass up through 
the floor 38. 

[0045] Projecting integrally at the lower end of the 
core component 3 is an outward radial flange with a 
downward cylindrical skirt or core sleeve 33. Around this 
in turn is snap-fitted a generally cylindrical core sleeve 
extension 34; see Figure 4. Projecting radially in per- 
pendicularly from the bottom edge of this extension 34 
is an integral valve lip 341 of progressively decreasing 
thickness. The bottom of the edge of this lip rests on an 
annular valve seat ledge 131 extending around near the 
top of the plunger stem 13, as seen in Figure 1 . An an- 
nular air discharge chamber 17 is thereby defined be- 
tween the top of the stem 13, the core sleeve extension 
34 and the core floor 38. There is a way into this annular 
air chamber 17 from the air cylinder chamber 16, by 
means of displacing the valve lip 341 upwardly. There 
are six ways out of the air discharge chamber 17, via 
the small radially-inward passageways referred to 
above and up into the mixing chamber 180. 
[0046] It will be noted that in this embodiment the pis- 
ton seal 41 of the liquid piston is of the "sliding seal" type 
which acts as a discharge valve at the entrance to the 
liquid discharge passage 1 5. That is to say, on the down- 



stroke of the plunger the sliding seal 41 is displaced up- 
wardly relative to the plunger stem 13 and uncovers the 
plunger stem windows 42, allowing liquid to flow und r 
pressure from the liquid pump chamber 1 4 into the liquid 
5 discharge passage 15 and up to the narrow discharge 
passages 171 between the insert splines 311 . 
[0047] The action of the pump on pressing down the 
plunger is as follows. At the same time as liquid is driven 
up passage 15 as mentioned, air in the air chamber 16 
10 is forced - by the decrease in volume of that chamber - 
' through the air outlet valve flap 341 into the airdischarge 
chamber 1 7 and radially in from all directions to mix vig- 
orously with the rapid and distributed upflow of liquid. 
The liquid and air flows mix as they enter the mixing 
15 chamber whence they pass through the progressively 
decreasing meshes and merge as foam from the nozzle 
1 2. The one way action of the air inlet valve flap 24 pre- 
vents escape of air from the chamber 16 by that route 
as the plunger is depressed. 
20 [0048] Conversely, as the plunger rises again under 
the force of the spring 93, the liquid chamber 14 is 
primed in the conventional way via the inlet valve. Air 
flows in to occupy the air chamber 1 6 by downward dis- 
placement of the air inlet valve flap 24 relative to its valve 
25 seat (the bottom edge of the core extension 34) under 
the prevailing pressure difference. At this time the resil- 
ient sealing of the outlet valve flap 341 prevents any liq- 
uid from dripping through into the air chamber. Air flows 
into the air chamber 1 6 from the cap air space 51 inside 
30 the cap shroud 5 which encloses the inlet valve 24. In 
turn, air may enter the cap air space 51 via channel 
clearances between channels 25 of the air piston insert 
sleeve 23 and the bottom rim of the cap shroud 5. Alter- 
natively and preferably, air may enter the cap shroud 5 
35 via an upper opening 1 9 in the shroud itself (see Figure 
1), the air piston sleeve being connected air tightly. 
[0049] The skilled person will appreciate that the in- 
plane disposition of the two flap valves, each formed in- 
tegrally with another functional component and one us- 
40 ing the other's component as its seat, is a very neat, 
compact and component-economical way of providing 
the air-valving, which is always a vexed issue in pumps 
of this type. 

[0050] Figures 5 and 6 show a second embodiment 
45 which in many respects is similar to the first. Analogous 
components are numbered similarly. One difference 
here is that the top of the cylinder component 1 0 is bent 
right over and round as a threaded retaining collar 106 
in one piece with the cylinder component 10. Another 
so difference in this embodiment is in the formation of the 
core component 3 and its interaction with the air outlet 
valve. Here the core component 3 is a one-piece integral 
whole including the hollow piston stem 13, a generally 
cylindrical body containing the mixing chamber 180 for 
55 the air and liquid and defining a cup which holds the 
housing tubes for the foam-generating element 8, as 
well as the radial flange and downward cylindrical core 
sleeve 33. Here the mixing chamber 180 is recessed 
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down inside the core 3 and is fully overlapped axially by 
the annular radial space 17 in between the body of the 
core 3 and its outer core sleeve 33. The air piston 2 and 
its integral inlet valve flap 24 are generally similar to 
those in the first embodiment although the cap shroud 
5 of the plunger is differently shaped being narrower at 
the top. 

The inner edge of the inlet valve flap 24 makes its seal- 
ing engagement against the terminal edge of core 
sleeve 33 as a valve seat, as in the first embodiment. 
However in this embodiment the air outlet valve is not 
formed integrally with the core sleeve 33. Rather, it is a 
discrete cup-shaped component with a base 340 fitting 
up around the stem 13 beneath the core 3, and having 
a conical, upwardly outwardly divergent sealing lip 342 
which projects up into the air discharge chamber 17 
within the core sleeve 33 and bears against the inwardly 
directed surface of the core sleeve 33 which is then the 
valve seat. 

[0051] The components are dimensioned and their 
snap positions determined so that the resilient air inlet 
and outward valve lips are lightly biased, i.e. deformed 
against their resilience, against their valve seat surfac- 
es. This assures a positive action. 
[0052] The air passages leading from the air dis- 
charge chamber 1 7 into the mixing chamber 1 80 are not 
shown in the section of Figure 5, but can be seen in the 
view of the corresponding component in figure 9. They 
are provided as a series of tangentially-inclined radially- 
extending slots leading in through the central boss of 
the core 3 and from the space 1 7 into the chamber 1 80 
at the same axial level. A further difference in this em- 
bodiment is that the baffle 132 (formed as a disk 132 
with a serrated edge: see figure 6) projects freely into 
the centre of the mixing chamber 1 80 and does not 
project into the top of the liquid discharge passage 15. 
Liquid rising from the discharge passage 15 strikes the 
baffle 132 directly and is scattered for mixing with the 
radially/tangentially impinging air streams. From there 
the air/liquid mix rises through a hole into an upper part 
1 80a of the mixing chamber, inside a lower f oamer hous- 
ing tube 32 formed integrally with the baffle disk 132, 
thence to pass through the foam unit 8. 
[0053] The reader will readily appreciate the action of 
the air outlet valve 342 as the plunger 1 is depressed. 
The outlet valve lip 342 is urged by the air pressure in 
the chamber 16 away from its seat. Should any liquid 
escape from the mixing chamber 1 80 it is retained in the 
cup-shaped valve element 340,342 and does not get in- 
to the air chambers 16. The economy of parts is again 
excellent. Air reaches the air cylinder through the cap 
airspace51 and the air inlet valve 24. Access to the cap 
air space may be through a set of channels between 
shroud and air piston 2, as in the first embodiment, or 
through a hole 19 in the top of the shroud as mentioned 
previously. 

[0054] Figure 5 also shows an outer cover cap 1 07 (a 
similar cap used for the figure 1 embodiment has not 
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been shown) for shipping. 

[0055] Figure 7 shows a third embodiment in which 
the conformation of the pump core 3 and th air inlet 
and outlet valves is essentially the same as the second 
embodiment above. A slightly different form of baffle 1 33 
is used. 

[0056] The difference in this embodiment is in the 
structure and disposition of the cylinder-forming parts of 
the pump. Unlike the wide threaded neck 132 of the first 
and second embodiments, the container 91 in this em- 
bodiment has a more standard narrow neck and the 
pump is specially designed to fit on it. To achieve this 
the air cylinder 101 is constructed so that the deep pe- 
ripheral trough, down into which the piston seal slides, 
fits down around the outside of the neck and is internally 
threaded to engage it. The liquid cylinder 102 is still 
formed in one piece with the air cylinder 101 , and is the 
only part projecting down inside the neck. This construc- 
tion, which at the expense of some extra vertical height 
enables use of a dispenser of the present kind on a 
standard-neck container, brings an extra issue of vent- 
ing into the container. In the previous embodiments the 
vent hole 109 is through an upper part of the side wall 
of the air cylinder 101 , and valved by alternate covering 
and uncovering by the air piston (as is known in the prior 
art). In this third embodiment the air cylinder does not 
share a wall with the container's internal space, so in- 
stead a vent passageway is defined (by means of sur- 
face grooves) between the piston-retaining insert 105 
and a transitional section of the cylinder component 1 0 
between the air cylinder and the liquid cylinder portions. 
Compensation air can reach this vent channel 191 via 
the threaded engagement between the cylinder compo- 
nent 10 and the container neck 92. 
[0057] Figs 10 and 11 show a substantially different 
embodiment in which the discharge nozzle 12 remains 
fixed in relation to the container 91 during dispensing. 
This is achieved by leading the air and liquid discharge 
channels 15,17a out of their respective cylinders within 
the container interior, and leading them up alongside the 
pump body in a fixed pump body discharge module 85. 
[0058] The plunger 1 carries a simple top button 
shroud 5 in which the piston stem 1 3 and the core sleeve 
33 project down concentrically with one another, inte- 
grally from the top web of the cap shroud 5. Because 
there is no need to accommodate the discharge ar- 
rangement in the plunger, and in order to minimise the 
axial height of the arrangement, the liquid cylinder 102 
is brought up inside the air cylinder 101 (although still 
concentrically and in one piece with it), and the liquid 
piston seal 41 on the end of the stem 33 is a simple one, 
no longer needing to form any valve. 
[0059] Enclosed valved passageways can be formed 
using moulded components by means of a lower basin 
component 111 clipped around the bottom of the cylin- 
der component 10. The passageways are formed be- 
tween shaped opposed surfaces and walls of thes 
components. At the foot of the liquid chamber 14 a fiex- 
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ible valve disc 46 is trapped between the components 
10, 111 and provides an outlet flap valve for the liquid 
leading into the liquid discharge passage 15. This pas- 
sage is defined initially through a radial tube of the basin 
component 111 and then up through an axial side tube 
having a crenellated top opening immediately below the 
foam generating module 8. The air cylinder 101 is 
formed in one piece with the fixed discharge passage 
module 85, and the two communicate via an air dis- 
charge opening 17a near the bottom of the air cylinder 
16. Here it meets the liquid discharge tube rising to- 
wards the foam-generating meshes. 
An air outlet valve component, in the form of a sleeve 
with a conically-divergent flexible upper part, fits around 
the liquid discharge tube at this point in an annular air 
discharge space 1 7. Thus, air driven from the air cham- 
ber 1 6 on pressing the plunger 1 passes the outlet valve 
lip 442 and mingles with the upflow of liquid via the 
crenellations at a mixing zone 208. The formation of 
foam is essentially as previously. The function of the air 
inlet valve 24 contained within the plunger is also the 
same as previously, although the plunger construction 
is simplified. A special issue with this pump is closing 
the liquid discharge valve for shipping purposes. The 
need to do this is avoided by instead closing the liquid 
inlet port by means of an end enlargement 842 on the 
end of a port closing rod 86. This rod extends up to a 
snap engagement in the bottom mouth of the plunger 
stem 13. With the plunger 1 urged up by the spring, the 
rod 86 is pulled up and holds the liquid inlet port shut. 
When the plunger is first depressed, its stem mouth 
snaps out of the groove atthe head 861 of the port closer 
rod 86 and dispensing can proceed. 
[0060] With reference to Figs 1 2 to 1 7, a fifth embod- 
iment of dispensing system comprises a foam-generat- 
ing dispenser 102, 103 secured by a threaded cap 1 05 
onto the neck of a container 101 . 
[0061] The construction of the foam dispensing pump 
is generally as described in the first embodiment above. 
Thus, the pump body element provides two coaxial cyl- 
inder portions, a lower liquid cylinder 121 defining a liq- 
uid pump chamber 127 and an upper, larger-diameter 
air cylinder defining an air chamber 126. Correspond- 
ingly the plunger 103 carries two pistons, an inner liquid 
piston 122 and an outer air piston 125 working in their 
respective cylinders. Liquid from the liquid chamber 
(which has a conventional ball inlet valve 129) is 
pumped up the hollow stem 124 of the liquid piston to a 
foam generating area 1 28 where it emerges as fine jets. 
In the same stroke of the pump, air is forced from the 
air chamber 1 26 th rough the air outlet valve 1 2 1 2 . A core 
component 143 encloses the foam-generating region 
where the pumped air and liquid meet and are forced 
together up through a foam-regulating element having 
upper and lower meshes 1 42, 1 41 . This element is seat- 
ed in the discharge channel 134 of the plunger head, 
which leads vertically up to the top of the plunger and 
then sideways to a spout 132. 



[0062] The precise details of the plunger 1 03 are not 
critical, but the following are relevant. Firstly, the top of 
the plunger is a one-piece moulded element having a 
central tubular extension 133 providing the discharge 
5 passage and an outer cylindrical shroud 131 , with an 
interior space 136 between them around the central 
tube 133 and the foam-generating core 143. The air pis- 
ton 125 is snapped sealingly into the bottom of this 
plunger shroud 131 at a joint 138. The air intake valve 
10 146 for the air pump therefore opens from the interior 
space 1 36 of the plunger. 

[0063] The outer surface of the shroud 131 fits closely 
through the central hole of the securing cap 1 05, which 
has a sealing lip 151 to ensure a seal. The dispenser is 
15 designed for use in the shower and this seal keeps fall- 
ing water out of the pump. 

[0064] Other components shown are a dip tube 112 
from the pump inlet down into the container and a cover 
cap 111. 

20 [0065] Supply of air into the air cylinder 126 is from 
the plunger interior 136, so it is important to allow air 
into that interior space. At the same time it is important 
to keep water out of it, since any such water will accu- 
mulate in the air cylinder 126 and gradually spoil foam 
25 production. 

[0066] To this end we provide a special conformation 
of the plunger top as is now described. The top (integral) 
wall 137 of the plunger casing slopes down towards the 
rear. A discrete moulded plastics cover element 106 is 
30 clipped onto it by means of downward prongs 1 61 fitting 
tightly in corresponding sockets 130 of the plunger cas- 
ing. The top face of the plunger casing is slightly re- 
cessed inside a peripheral rim 1310 (see Fig 15). The 
cover 1 06 fits down closely inside this to form a smooth 
35 exterior contour. At the rear of the plunger top the rim 
1310 is interrupted by a notch 172. The cover 106 has 
a rearward lug 166 which fits into this notch, covering it 
from above but not blocking off its rear opening. 
[0067] With reference to Figs 1 5 to 1 7, the top surface 
40 of the top wall 1 37 of the plunger has two curved grooves 
171 which communicate with the rear notch 172 and 
lead forward from it in a curve around to either side of 
the region above the discharge channel tube 133. These 
grooves do not penetrate the top wall except at their f or- 
45 ward extremities where each has a through hole 173 
communicating with the plunger's interior space 136. 
The underside of the cover 1 6 has a smooth surface 
closely complementing the top of the plunger wall 137 
except at these grooves 171 , where the cover is plain 
so and acts as a lid to form closed channels leading be- 
tween the cover and plunger wall 137 forward from the 
rear notch 172 to each of the front through-openings 
173. 

[0068] By this means there is a substantial venting ca- 
55 pacity to the interior space 1 36 of the plunger, enabling 
operation of the foam-generating pump's air cylinder 
126. Because the external opening 172 of the vent is at 
the rear of the button between two components (which 



8 



15 



EP1 190 775 A1 



16 



may for example be colour-contrasting) It is visually un- 
obtrusive. Because the channels 171 between the entry 
openings 172 and the actual through-holes 173 are rel- 
atively narrow and elongate, the chance of water getting 
right through is small. Because the channels slope back 5 
to the entry opening 172, any water that does get in al- 
most inevitably drains away before reaching the entry 
holes 173. 

[0069] Thereisacontainerventhole1211 through the 
wall of the air cylinder. This hole 1 21 1 is closed by the »« 
air piston in its rest position i.e. the upward position, to- 
wards which it is biased by a pump spring 123. 
[0070] Because in this embodiment the plunger 
shroud 131 is sealed by the lip 151 in the cap 15, and 
the air cylinder inlet 1 46 is the only way out of the plung- t 
er's interior space, compensation air for the container 
interior does not come through the plunger. Instead, a 
small localised notch 1213 in the cap underside pro- 
vides a leak between the space below the cap and the 
threaded engagement region between the cap and the < 
outside of the container neck. Sufficient air can pass 
here from the outside down to the hole 1 21 1 to compen- 
sate for the relatively small volume of liquid dispensed 
in each stroke. 

[0071] Figs 18, 19 show details of the venting of the • 
internal plunger space of a further embodiment, whose 
plunger head has a large, rounded top surface 127 de- 
signed for palm actuation. The top of the main plunger 
element has a shallow circular depression 2372 with a 
central upstanding cylindrical socket 2371 . A pair of vent 
holes 273 is provided through the top wall of the plunger 
head to the internal cavity thereof, to either side of the 
plunger course leave in this central region. A domed, 
circular cover element 206 has a downward central stud 
2062 by which it clips into the socket 2371 to cover the 
circular area 2372 with its through-holes 237. This cover 
element 206, which preferably has a colour contrast with 
the remainder of the plunger, provides a runoff for water 
which lands on the the plunger top while at the same 
time leaving a small annular crack around its periphery 
through which venting air can easiiy enter the plunger 
interior via the holes 273, for refilling the air cylinder after 
each foam-dispensing stroke. Other elements of the dis- 
penser are substantially as seen previously. 
[0072] Fig 20 describes a further embodiment, again 
corresponding in general respects to the embodiment 
of Fig. 1 but with the following significant differences. 
[0073] Firstly, the plunger is adapted to cover the air 
vent as in the previous two embodiments. In this em- 
bodiment the cover element 406 is not a mere adjunct 
but rather constitutes the entire top of the plunger 1 , 
comprising in an integral one-piece whole the discharge 
nozzle 412, top plunger wall with its rearwardly-inclined 
surface and finger-engagement depression, a down- 
ward central core sleeve portion 411 which forms the 
top part of the housing for the permeable filter element 
8, and a downward short outer skirt 4063. This outer skirt 
4063 is a tight snap fit into the top of the main cylindrical 



tubular wall 51 of the plunger cap. The outer tubular wall 
51 is molded in one piece, via a lower bridge having vent 
apertures 314, with the upwardly-projecting tubular wall 
or sleeve 32 that compliments the downward sleeve 41 1 
to enclose the mesh module 8. This avoids increasing 
the component count. The rear of the downward skirt 
4063 of the cover plug 406 is interrupted by a narrow 
notch 4064 which in the assembled plunger cap aligns 
with an exterior shaped notch 511 adjacent the top rim 
i of the tubular wall 51 , to the rear side. The rear edge of 
the cover plug 406 has an overhang 421 which slides 
down over this notch but at a clearance, so thatthe vent 
channel is defined between the two components to ex- 
tend upwardly from its rear entry opening, over the top 
5 edge of the wall 51 via a small clearance and into the 
cap interior via the notch 4064. From the cap interior, 
the air can reach the air cylinder inlet valve (which is as 
in the previous embodiments) via the vent apertures 
314. 

o [0074] Another feature in this embodiment is that the 
simple open tubular formation of the plunger wall 51 en- 
ables the lower edge of the this tube to be moulded with 
an integral radaial flange 52. This flange retains the 
plunger more securely In the pump, by engagement be- 

?5 neath the edge of the securing cap. There is a slight var- 
iation also in the splined plug 31 which fits into the liquid 
discharge passage to provide a liquid discharge in the 
form of an essentially tubular high-velocity curtain flow. 
Here the plug 31 is a discrete component fitting into the 

30 top of the liquid discharge stem. As before the air dis- 
charge is brought in to impinge radially inwardly on this 
curtain flow before the mixed flows rise through the 
meshes. 

[0075] A further modification relates to venting of the 
35 container to compensate for dispensed liquid. In the em- 
bodiment of Fig. 1 this venting was by way of the small 
opening 1 09 through the air cylinder 101, intended to be 
covered in the rest condition by the air piston. In practice 
such a hole may allow liquid to escape between the 
40 plunger sleeve and threaded retaining cap, or into the 
air cylinder, particularly if the container is tipped. Thus, 
the present embodiment allows venting instead be- 
tween the threads of the container neck 92 and the re- 
taining collar. Leakage is avoided by an elastomeric 
45 gasket 1 99 trapped beneath the pump body flange and 
the container neck edge. Such a gasket is convention- 
ally used and would normally prevent venting, but in this 
variant the container body flange has a localized vent 
opening 1001 and the gasket 199 has a thinner, more 
so flexible inner flange projecting out to cover this opening 
to form a vent valve. Under normal conditions this keeps 
air out and prevents escape of liquid with the bottle 
tipped. Negative pressure In the container after dispens- 
ing draws air in by flexing the lip 299. 

55 
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Claims 



A foam dispenser comprising a combined liquid 
pump and air pump for mounting at the top of a con- 
tainer of foamable liquid, the liquid pump having a 
liquid cylinder and a liquid piston def ining between 
them a liquid chamber, the air pump having an air 
cylinder and an air piston defining between them an 
air chamber, and the liquid piston and air piston be- 
ing reciprocable together in their respective cylin- 
ders by the action of a pump plunger which carries 
said pistons; 

an air inlet valve and liquid inlet valve being pro- 
vided for the air chamber and liquid chamber 
respectively; 

an air discharge passage and a liquid discharge 
passage leading from the air chamber and the 
liquid chamber respectively, the air discharge 
passage and liquid discharge passage meeting 
one another for combinations of pumped flows 
of air and liquid and passing to an outlet pas- 
sage of the dispenser by way of a permeable 
foam regulation element; 

and wherein the pump plunger comprises a 
core sleeve in surrounding relation to the outlet pas- 
sage and an outer cap shroud having an outer skirt 
which extends down and connects fixedly to the air 
piston adjacent a peripheral seal of the air piston so 
as to define an internal cap chamber above a roof 
of the air piston and enclosing the air inlet valve and 
the outer cap shroud has one or more vent openings 
to admit air to the cap chamber for drawing into the 
air chamber through the air inlet valve. 
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the air outlet valv . 

6. A foam dispenser according to claim 4 or 5 in which 
a plunger core sleeve portion having said down- 
wardly-directed edge of the air inlet valve seat also 
comprises the seat and/or the flexible flap of the air 
outlet valve. 

7. A foam dispenser according to claim 5 or claim 6 in 
which the air outlet valve flap is a radially-projecting 
flap in axial register with the air inlet valve flap. 

8. A foam dispenser according to any one of the pre- 
ceding claims in which the core sleeve has upper 
and lower parts which fit together to define a hous- 
ing enclosing the permeable foam regulation ele- 
ment. 

9. A foam dispenser according to any one of the pre- 
ceding claims in which the permeable foam regula- 
tion element comprises a cylindrical sleeve with a 
first mesh across its lower end and a second mesh 
across its upper end, the first mesh being coarser 
than the second mesh. 

10. A foam dispenser according to any one of the pre- 
ceding claims in which the plunger's outer cap 
shroud includes a discrete cover element overlying 
said one or more vent openings. 
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A foam dispenser according to claim 1 in which the 
air cylinder, the liquid cylinder and their respective 
pistons are arranged concentrically around the 
plunger axis. 40 



A foam dispenser according to claim 1 or clam 2 in 
which the air piston comprises an outer sleeve por- 
tion which carries the peripheral seal of the piston, 
and the air inlet valve comprises a radially-inwardly- 
projecting flexible valve flap formed integrally with 
the outer sleeve portion of the air piston. 



11. A foam dispenser according to clam 10 in which a 
vent path which may be elongate and/or tortuous is 
defined between opposed surfaces of the cover el- 
ement and a further element of the plunger cap 
shroud to which it is secured. 

12. A foam dispenser according to claim 11 in which the 
discrete cover element comprises a top lid incorpo- 
rating a discharge nozzle for the dispenser, secured 
to a lower element of the plunger in such a manner 
as to put said discharge nozzle in communication 
with said outlet passage. 
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4. 



A foam dispenser according to claim 3 in which an 
air inlet valve seat relative to which the air inlet valve 
flap is flexible is a downwardly-directed edge on 
c.said core sleeve. 

5. A foam dispenser according to claim 3 or 4 in which 
the air discharge passage extends up inside the 
plunger's core sleeve alongside the liquid discharge 
passage, and the core sleeve carries an air outlet 
valve seat and an air outlet valve flap constituting 
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